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Section 1 

I ntroduclion 

Purpose of Repor-t 

This report has been prcparcd on bchalf of the Idaho Ground Water Appropriators, 
Inc., (IGWA) in connection with the January 14, 2005, requcst for watcr rights 
administration and delivery of watcr made by the Surface Water Coalition The Surface 
Water Coalition (3 WC'? comprises h e  A&B Irrigation District ("A&B3?, the American 
Falls Reservoir District #2 ("AFRD#2"), rhc Burlcy Irrigation District ("BID'?, the 
Milncr Inigation District ("Milner ID'?), the Minidoka Irrigation Disrricl ('WD"), the 
North Side Canal Company ("North Side') and the Twin Falls Canal Company ('Twin 
Falls"). Thc SWC cntitics divcrt surface waters of the Snake River between Neeley and 
Milner Dam. 

The S WC requesr Cor administration and delivery of water ("Delivery Call") was 
served on the Director of the Idaho Department of Warer Resources (IDWR) sceking 
curtailment of junior ground watcr rights that allegedly cause depledons of the Snake 
fiver and material injury to the SWC entities' waler righls. The rcqucst was trcatcd as a 
delivery call under the IDWR's Conjunctive Management Rules (IDAPA 37.03.1 1) and 
resulted in emergcncy ordcrs beginning in mid-January, 2005. IGWA responded lo Lhese 
orders with a replacement watcr plan. Both sides cl-allenged the emergency orders, thus 
setting in motion an administmtive process illat calls for submittal of expert reports by 
December 30, 2005, and a Coma1 hearing beforc thc Director. 

Previous Docun~eilts Submitted by IGWA 

The documcnls listcd bclow have already been submitted by IGWA to the IDWR 
in this matter and in the inalter of the Ground Watcr District's Application for Approval 
of Miligalion Plan [or h c  Anlcrican Falls Reach of the Snake River are incorporated 
herein by reference. Certain conclusiom in these documen~s may, howcvcr, be updated 
Lo reflec~ additional infom~a tion and data that has become available since they were 
produced. 

Ground Water Districts' Application Tor Approval of Mitigalion Plan for 
[he American Falls Rcach of the Snake River, dated February 8, 2005 

Affidavit of Charles M. Brendecke, PhD, PE, dated March 23, 2005 

Errata to Affidavit of Clial-les M. Brendecke, PIID, PE, dated March 29, 
2005 

Second Affidavit of Charles M. Brendecke, PhD, PE, Regarding 
Replacement Waler Plan, dn tcd August 5, 2005 

IGWA's April 29, 2005 Replacemenl Water Plan 
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IGWA's May 23, 2005 Information Submittal Respoilding to May 6, 2005 
Order Regarding IGWA Replnce~nent Water Plan 

IGWA's June 3, 2005 Supplelnenl to Information Sub~nittal 

This Report does no1 include delniled analysis or conclusive opinions concerning 
the Director's December 27, 2005, Second Supplemental Order Amending Replacement 
Waler Requiremen& ("Second Supplemenial Order"), wllich IG WA and its consultants 
have not had a sufficient opportunity to review. IGWA reserves the right to arnelid and 
supplemen1 th is  report to incorporate additional analyses and opi~~ions  relevant to the 
Sccond Supplcn~cntal Ordcr or any additional ordcrs in this mnttcr. 

Organization of Report 

This Report is organized into live sectiom, including [his inrroduction Section 2 
discusses pertinent aspects of the basic surface and ground water hydrology of the uppcr 
Sn,ake River basin. Seclion 3 discusses Lhe water rights and historical water supplies of 
the SWC cntitics. Scc tion 4 discusscs thc Eastcrn Snakc Plain Aquifer (ESPA) and the 
Enhanced Snake Plain Aquifer Model (ESPAM). Section 5 discusses llle principal 
Orders issued by the Director of the IDWR in this matter and IGWA responses thereto. 

All Figures and Tables referenced in the Report appear at the back of the Report. 
They are followed by an Appendix. 

A nolarized verificalion oP d ~ e  conlenls and aull~orship is allached to ~l1e back of 
this Report. 
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Section 2 

Hydrologic Setting 

TlGs Section describes thc climatology, surface and ground water resources of the 
Eastern Siiake River Plain, focusing on those aspects most germane to h e  waler needs 
and supplies of the S urfacc W ntcr Coalition cntities. 

Climate 

Thc climn tc of LIIC Eastern Snake River Plain (ESRP) is semiarid with the mean 
annual precipitation recorded at most weather stations ranging from 6 lo 12 inches 
(Goodell, 1988). Precipilnlion is gcncrnlly lcast in July and August, wvlien temperatures 
are highest, and is fairly evenly distributed the rest o r  [he year. Only a few areas receive 
sufficient precipitation for norrirrignlcd agriculture, and mclting snows from thc 
surrounding mountains provide a substantial portion of the water supply needed for 
cultivation of crops. Goodel l (1 988) reports that annual precipilalion on l l~e  ESRP 
averages 5.8 million acrc- fcct (W). Figure 2- 1 is a general location map of the ESRP 
showing, among other things, d ~ e  location of selected clinlntc stations. 

Annualprccipitation on the ESRP varies greatly horn year to year, and there is 
some evidence of long-term cycles. Figure 2-2 (a-d) shows thc variation in annual 
precipitation at four weather stations on the ESRP. From these figures it can be seen tllar 
annual precipitation can range from 33% to 200% of average. This suggests thar ,annual 
precipitation on the plain could range from 3, MAF to 10 MAF. 

Potcnlial cvapo- trnnspira tion (ET) on thc plain ranges froin about 1 9 to 30 inches 
per year (Goodell, I 988) and generally shows less varinbilily, on an intcr-annual basis, 
than precipitation Actual ET on imgated lands is a hnclion of crop typc, prccipitation 
and irrigation water supply. Actual ET o t ~  nort irrigated land is limited by the n~llounl of 
precipj tation (Goodell, 1988). 

A conunonly used measure of agricul tural water supply conditions is the Palmer 
Drought Severity Index (PDSI; Palmer, 1965). The PDSI rcflccts currcnt and prcccdent 
prccipitation and temperature conditions, a t ~ d  regional constants such as water-holding 
capacity of soils. I t  is an imporianl climatological tool lor evalunling h e  scope, sever@, 
and frequency of proiongcd pcriods of abnormally dry or wet weather. Negative values 
01 the PDSI reflect drier- thannom~al conditions and positive values reflect wetter- t h a ~  
normal cotlditions. A value of -2.0 or lower is considered moderale drought, -3.0 or 
lowcr is considered severe drought, arld values lower than -4.0 are considered extre~ne 
drought. 

The National Oceanic and Atmospheric Adminislrnrion (NOAA) divides the 
lower 48 slates into 344 climatc divisions for purposes of calcula ting the PDSI. The two 
climale divisions lhnl enconlpass the ESRP arc shown on Figure 2-3. 
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Thc most common criricism of the PDSI is t l ~ n ~  h e  indcx vnlucs arc not 
comparable behveeii diverse climatic regions (Wells et al., 2004). However in the case of 
thc ESRP only hvo contiguous climnle divisions, ldaho climate divisions 7 and 9, cover 
the entire nrca of intcrcst. For thc prcscnt purposcs thc PDSI is an nppropriatc index to 
reflect climatological conditions on the ESRP. 

Figurc 2-4 (a,b) shows tllc historical annual values of the PDSI for climate 
divisiom 7 and 9. Prolonged periods of wet and dry conditions can be clearly seen in this 
figure, and [he significant periods of historical drought can be readily recognized. From 
these charts it appears that the drought cycle beginning in 2000 is among the longcst and 
deepest on record for both climate divisions. 

Sarfacc Watcr Rcsourccs 

Natural Flow Hydrology 

T11c Snakc River is h c  dominanl surface ivaler fealure of h e  ESRP. Figure 2- 1 
also shows the essential hydrography of the plain and the location of key stream flow 
gaging stations. The two main branches of the Snake River are Lhe South Fork, which 
prirnari ly drains the eastern side of the Teton mountain range and emerges onto the plain 
near Heisc, and the Hcnry's Fork, which primarily drains the western sidc of thc Teton 
Range and joins the South Fork near Idaho Falls. 

Scvcral smallcr tributaries cnter thc Snake River from h e  south behveen Heise 
and Milner Dam. The largest of these are Willow Creek and the Blackfoot, Portneuf and 
Rail rivers. With lew exceptions, Lributaries from the mountains to t l~e  north of the plain 
flow out onto the plain and recharge subsurface water systems. 

Thc natural flow a1 Heisc is a commonly used indicalor of surface ivaler supplies 
in the upper Snake River basin. It is compu tcd by correcting the gaged flow n t Hcisc for 
upslrcam reservoir operalions at Jackson Lake and Palisades (other upstream water wes 
are small and Iiave only a minor effect on river flows). The U.S. Bureau of Reclamation 
(USBR) performs this natural flow colilputation on a daily basis and makes tlie results 
available over the internct via thc Hydromct systcm. 

Figure 3-5 shows thc annual (wntcr ycnr basis) Hcisc natural flow sincc 191 1 
when record-keeping began. I t  can be seen that the natural flow of the Snake River i s  
highly variable. It can m g c  fiom 52 % to 165 % of its annual avcragc valuc of 5.1 
MAF. I-listorical sno\wpack drougl~ts can be readily seen in this natunl flow record, 
sincc il primarily refleck runoff from the headwaters basin to the east oP the ESRP. 

An aiialysis of historical droughts bascd on thc Hcisc nn tural flow rccord was 
undertaken by the IDWR (Ondrechen, 2004). Among the findings of this analysis were 
ttlar the driest 2-, 3-, 4-, and 5-year sequences on record were those occurring ~ I I  the 
2000-2004 period. This analysis uscd concepts from the thcory of runs (Millan and 
Yevjevich, 197 1)  lo conclude tllal the drought of 2000-2004 was approxir~lately a 1 -  IF 
1 00 year event. 
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Figure 2-6 presents a comparison of the 5-year drought of 2000-2004 with the 
i vors l5  years in the 1 ~ 0  preceding major drought cycles, 193 1-35 and 1988-92. The 
droughts arc co~nparcd in tcrms of Hcisc natural flow (accumulated dcficit below 
average) and PDSI (median value for period). From these comparisons, it can reasonably 
be concluded thal the drought of 2000-2004 has been Lhe worsr on record. In particular, it 
is worse than the 1930s drought period used in planning the storage supplies of tlie SWC 
entities. 

Water Dcvclopmcnt 

Develop~nent of surface water resources in the upper Snake River basin began in 
the late 19'" ccntury with the construction of priva tely- funded irrigation ditches and 
canals. This early development was concentrated on the Henry's Fork and upper reaches 
o i  h e  Snake River mainstem. Federal supporl of agricul turd developmenl, mainly via 
the Carcy Act of 1894 and thc Rcclamntion Act of 1902, led to construction of scvcrnl 
large irrigation projects in the early par1 of the 2oLh cenlury. This later development was 
concentrated further down the river, mainly between Neeley and Milner. As a result, 
surface water diversion rights in the upper reaches of the Snake River above Blackfoot 
tend to be scnior to thosc in the lower rcachcs. Figure 2-7 (a-d), reproduced from 
Goodell (1 988), shorn the historical sequence of irrigation development on the ESRP. 

Thc Prrs t major rcscwoir in the upper Snakc f ivcr  basin was crcn tcd in 1 906 by 
placing a dam on [he natural outlet of Jackson Lake in Wyoming. This dam failed in 
19 I0 and was subsequently replaced by larger dams eventually creating an impoundment 
of 847 thousand acre-feet (KAF). Nurnemus other irrigation reservoir construction 
projects followcd. Table 2- 1 lists the major irrigation reservoirs in the upper Snake River 
basin, along with their construction dates and present storage capacities. 

Walcr diversions for irrigalion led to subsmntial incidcntal rcchargc of thc large 
basall aqi~irer underlying the ESRP. This incidental recharge was h e  resull 01 seepage 
and percolation of surface waters from Ieaky canals and farm fields. 

Ground Water Resources 

Thc ESRP is underlain by n vast basalt aquifcr, thc Enstcrn Snakc Plain Aquifcr 
(ESPA), formed whe11 Quaternary lava flows filled ancestral cn~~yons of tlie Snake River. 
In thc ccntral part of thc ESPA thcsc basalt formations cxtend to a dcpth of morc than 
3,000 feet (Whitehead, 1992). The agriculturally productive areas of tlie Plain occur in 
sedimentary and aeolian deposits overlying the bnsalls, which outcrop in numerous 
places. The porous and rractured basall ionnations of the ESPA can store and transmil 
large amounts of water. Barraclough and others (1974) estimated that the ESPA may 
contain n biIlion acre-feer of walcr. Lindholm (1  988) cstirnatcd that tllc uppcr 500 feet of 
the aquifer may contain 200-300 million acre- feel, an amount npproxima tely 50 times 
greater than all the storage reservoirs above King Hill combined. 

With the exception of shallow wclls constructed in the Mud Lake area in the 
1920s, ground water developn~eni of the ESPA did no1 begin in earnest unlil the late 
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1940s. Thc first federal irrigalion projecl relying heavily on ground water supplies was 
t l~c  Minidoka Norh  Side Pumping Division of the Minidoka Project (now the A&B 
Irrigation District) which began operation in 1948. Figure 2-8 shows thc evolution 01 
ground water penn i ts for irrigation use on the ESRP based on data obtained from the 
IDWR Whilc Ule majority of these pen~lirs were for irrigation of new lands, Inany were 
for supplemental in-iga tion of lands already irrigated with surface water supplies. In 
ilddilion, the bei~efi ts of sprinkler irrigation have led to the conversion of sonlc fornlcrly 
surface-water irrigated lands to ground wa tcr usc. Ground watcr dcvclopmenl began lo 
level off in the 1980s and o moratorium on ncw irrigation wcll dcvclopmenl has been in 
pIace since 1992. 

The USGS carried out an extensive study of thc ESPA in 1980 undcr ils Regional 
Aquifer Syslems Analysis (RASA) program; this study is summarized in Lindholm 
(1996). Thc RASA study concluded that lo  tal recharge to the aquifer in 1980 was 
approximately 8.0 MAF, more than 4.8 MAF (or about 60%) of which was incidental 
recharge rro~n surface water irrigation (ibid., p. 38). Na turd recharge from precipitation, 
underflow from tributary basins and seepage from the Snake River were estimated to 
comprisc approximatcly 2.8 MAF. Addilional recharge or 0.4 MAF resulled from 
seepage from tributary sircams and canals. Net ground water withdrawals in 1980 were 
eslimaled to be 1.14 MAF. So in 1 980, the rate of annual ground water withdrawal was 
less than half h c  ratc of annual natural recharge lo h e  aquifer. 

The USGS eslimated that by 1952 more than 24 MAF of water had been added to 
the aquifer by incidental recharge (Kjelstrom, 1995). The importance of incidental 
rcchargc rcsulling horn seepage losses Cron~ surface irrigation systems is evident in 
Figurc 2-9 (n,b) which is reproduced Iron1 Lhe RASA study. Figure 2-9 (a) shows the 
close comelalion belween incidental recharge and spring discharges in the Milner to King 
Hill rcach of the river. The pallern of incidental recharge is clearly superimposed on a 
longer term increasing trend of spring discharge Gom 191 2 to the mid- 1950s, and is vcry 
closcly rclntcd to t l~c dcclining kcnd in spring discharge since lhe mid- 1950s. Figure 2-9 
(b) shows the estimated change in ground wn tcr storage frorn this incidcntnl recharge. 

Figure 2- 10 shows the eslin~nted a~mual discl~arge rrom the ESPA in the 
Thousand Springs Reach beloiir Milner Darn for the period 1902-2005 using t l~c 
~netl~odology developed by Kjels trom While combined spring dischargcs havc dcclined 
since mid-century, nlos t acutcly during drought periods, they are slill, even nrter the 
current severe drought, gcnter than thcy wcrc at Ule turn of the century before substantial 
irrigation began below Neeley. 

Thc ESPA is hydrnulicnlly connccled lo rhe Snake River and ils rributaries in 
seven1 locations. The most dramatic of these connections is in the Thousand Springs 
Reach (TSR) between Milner Dam and King Hill mentiomd above. Other connected 
reaches lic upstrcam oEMilncr Dam and where tributaries from the surrounding 
mountains meet the P Iain. 

Of particular importance to this report is thc hydraulically connected reach 
between the near Blackfoot gage and the Neeley gage on the Snake River. This reach 
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contains numerous springs estimated to discharge, in aggregate, roughly 2,500 cfs to the 
river. These spring flows provide the bulk of  the gains to river flow between Blackfoot 
and Milner and form an important part of the water supply of the SWC entities. 

Thc f i s t  published estimate of this reach gain was 1,830 cfs based on 
measuremenls made in Augusl 01 1905 (Slearns, of, crl., 1938). Systcmatic csiimatcs of 
thc rcnch gain began in 191 2 and the USGS notes that the August gains in dry years 
increased steadily berween 1905 and 1927 when American Falls Rcscrvoir f ~ s t  filled. 
This increase was thcorizcd to stcm from irrigation development in the Aberdeerr 
Spring f eld area and on the Fort Hall tract (ibid., pp 1 90- 192). The annual reach gain 
over the 1 9 1 3- 1 927 period avenged 2,480 cCs, and fell as low as 2,170 cfs in I9 1 5 .  

Thc IDWR has prepared estimates of the near-Blackfoot to Neeley reach gain for 
the period 1928-2004. The average annual reach gnin in this pcriod is 2,680 cfs, h r t l~c r  
suggesting thnl upswcam irrigation dcvclopmcnt may have enhanced these gains above 
their pre-development levels. Together wit11 the single eslimale in 1905, Lhere is now a 
ncnrly 100- ycar rccord of the gains in this reach. Figure 2- 1 1 shows reach gains 
systcrnatically cstirnated by the USGS and TDWR for the period 191 2-2004. 

If ground water developrncnt on thc ESRP were impacting this reach gain, it 
would be reasonable lo expect the reach gain to show a declining trcnd since ground 
water development began. The reach gains shown in Figure 2-1 1 show no statistically 
significant trend over the ninetythree year period of record and no slatisrically significant 
trcnd bchvccn 1950, when substantial ground water development began, and the onset of 
the current drought in 2000 (see Al>pettdi.~- A Jir detniled ~-esrllts of nll .stnti.sticnl te.st.s 
rlisclrsse(1 ill t11is I-epol-ts). What is also evident from Figure 2- 1 1 is that the annual reach 
gain cxlibits subs tnntial variation from year to year, and that this variation was evident 
before ground w a w  developmenr began. As shown on Figure 2- 12, tliere is no 
relatioilship behveerl the annual reach gnin and the nccumulnted ratc of pcm~i~ tcd  ground 
water irrigation. 

The annual near-Blackfoo t to Neeley reach gain is, since 1 928, significantly 
correlated with wet and dry clinlatic cyclcs as rcflcctcd in the PDSI . The relationship 
bcl\vccn tllc rcach gain and PDSI is shown graphical ly in Figure 2- 1 3. A similar 
relationship appears to exist between the observed flow of Spring Crcck (a kcy indcx 
spring in LIis ruach) and Ihe PDSI, as  sliown on Figurt: 2- 14. 11e  roregoi~lg relalio~~sliips 
and nnalyscs strongly suggest that reduced spring flous and reach gains observed over 
the period 2000-2004 were Ihc result of drought conditions rather (han ground water 
pumping for irrigation. 

Another method for assessing whether there have been changes in hydrologic 
co~~dilions between rwo points in n river sys tern is double-mass analysis. This technique 
plots the accumulated flow at upstream and down st rear^^ points through lime. Changes in 
the intervening flow regime, such as decreased reach gains, are evidenl as changes in 
slope of the doub le-mass line. 
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Figure 2- 1 5 is a double-mass plot of the combined flow of the Snake River at the 
ncar Blackfoot gage and the flow or the Portneuf River versus the flow at the near 
Minidoka gage. If increasing ground watcr pumping ovcr tllc 1950- 1990 pcriod w r c  
depleting the gains in this reach, the pIotted line should veer increasingly to the right over 
that timc pcriod. Hoivcver, there is no apparent change in slope of [he double-mass plot 
over the 1 950- 1 990 period of ground water development, which suggests that ground 
pumping has not reduced reach gains in the near Blackfoot to Neeley reach 
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Water Supplies of the Surface Water Conlition 

Tlis Scc tion dcscribes the liistorical water supplies and water uses of l l ~ e  entilics 
co~nprising the Surfi~ce Water Coalitioi~ all of which divcrt from the Snake River below 
Neclcy. 

Natural FIow 

Sourccs 

When the irrigation projects below Neeley ivcrc dcvclopcd in the early 20 tli 
century, lhcy rclicd initially on diversions of the natural flow or [he Snake River. Thc 
natural flow of the river below Neeley al h e  turn of thc century is reflected in the gaged 
flow at Montgomery Ferry a few miles downstream from l l ~ e  presenr location of 
Minido ka Dam. The Montgomery Ferry gage was instnllcd by the USGS in 1 896, and 
until 1906 its record was affected only by diversions of the senior nalural flow wa tcr 
rights diverting upstream of Neeley. In  1 906 the flow at Montgomery Fcrry bcgan to be 
afkcted also by h e  operalion of Jackson Lake and Minidoka Dams. The Montgomery 
Ferry gage was replaced by the "near Minidoka" gage in 1910. The gaged flow at 
Montgomery Ferry belween 1 896 and 1906 refleck the natural flow available to h e  S WC 
entities when they made their original appropriations, long bcforc any effects of ground 
water developinent would have been manifesl. Tablc 3- 1 contains the monthly flows at 
Montgomery Ferry for the period of record of the gage. 

Examination of the gage record at Montgomery Ferry reveals tl~al 1905 was thc 
driest year in the period between 1896 and 1906, though PDSI data indicate that it was 
not 11early as dry as years in subscqucnt drought cjcles. The flows at Montgomery Ferry 
in 1905 are thus a reflection of drier- year natural flow supplies available to the SWC 
entities at [he time of their original approprin tions, and an illustration of the historical 
variation that has always existed in tll= natural flow available Lo thcm 

As discussed in Section 2, senior natural flow water rights diverting above 
Blackfoot consume nearly the entire natural flow of rl~e Snakc Rivcr in dry years. In such 
years, the natural flow available lo the SWC enlitics is mainly the reach gain that accrues 
lo thc river in thc ncar Blackfoot to Neeley reach. Figure 3- 1 shows h e  average monthly 
dislribu tion of this rcach gain for tlie period 1 9 1 2- 1 948, a period before here  could havc 
bee11 any siguificanr impact on the gains from ground water development. 

The substanlial scasonal variation in these gains slrongly suggesls lhal hey arc 
influcnccd by upstream diversio~~s and incidental recharge. The averagc irrigation season 
(April - October) reach gain over this period was 1.12 MAF. The peak month of this 
averagc rcach gain occurs in July at approximately 2,725 cfs, which is a rate insuficient 
LO salisPy even t l~c most scnior natural flow rights of the SWC enliiies. 
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The foregoing discussion makcs it apparcnt that the SWC cntitics cxpericnced 
substantial annual and season variation in their natural flow supplies well before the onset 
of ground wa tcr dcvclopmcnt. 

Water Rights 

The natural flow appropriations by the entities comprising the SWC are shown, in 
chronological ordcr, in Table 3-2. Most of thcsc npproprin tions havc priority datcs 
belween 1900 and 192 1 . Also shown in the (able is the accmnula ted ainoun t of those 
nalural flow appropriations. 

Figure 3-2 is a graph of the daily flow of tlic Snakc Rivcr at Montgomcry Fcrty in 
1905 from rccords of thc USGS (1 950). Superimposed on rlis graph are [he natural flow 
appropriation amounts of the SWC entities. It is evident fron-I Figure 3-2 that the ~ m s t  
junior o T the natural flow rights of the SWC enti ties would have had access to iiaturaI 
flow for only a fcw days in 1905. By mid- July of 1905, only thc scnior (October 1 1 ,  
1900) rights of North Side and Twin Falls would have been in priority, though horn then 
on thcy would not have bcen able to diver1 nl lheir iull decreed amounls. 

The analysis o F Montgomery Ferry gaged flows derno~~strates that the SWC 
entities holding more junior natural flow rights would havc reasonably anticipated ha t  
hose rights would have little or no yield il l  dry years, and that in such years even the 
most senior of the SWC natural flow rights would bc unablc to divert at their decreed 
amounts. 

T h s  conclusion is corroborated by comparison of h e  irrigarion season gains data 
shown in Figure 3-1 with the accuinulated natural flow rights OF the SWC entities shown 
in Table 3-2. This comparison suggests that, even before the advent of ground watcr 
development, the SWC entities could Ever have expected their natural flow rights to bc 
satisfied from rcnch gains arising below Blackfoor. 

His toricnl Diversions 

Natural flow diversions from the Snake River above Mililer Dam have been 
sy stelllatically accountcd and recordcd by statc wntcr ndministmtion officials since 19 1 9. 
In thc cnrly ycars lhese dala were compiled in annual Water Distribution repods for 
Wntcr District 36. Slarling in 197 1 [hey were published in annual Watermaster Reports 
for Water District 01. 

In h i s  accounting process, natural flow diversions are determined by sub tnc t i~~g  
storage diversions from observed tolal diversions. Initially, storage diversions werc 
determined by manually routing storage releases down the river, deducting estinlntcd 
losscs, from upslrenm reservoirs to the cnnnls calling Tor slorage water. In 1 977 this 
proccss was con~puterized and h e  calculations perfomled by i v l~a t  is now referred to as  
rhe Water District 0 1 "Accounting Model." 
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Data on historical water use by the SWC cntities was excerpted rrom rhesc 
historical reporls and compiled into a spreadsheet. Figure 3-3 shows the annual natural 
flow diversions for each of the SWC entilies horn these historical records. 

Tllc annual natural flow diversions of the Twin Falls Canal Company since 1930 
are exce~pted and shown in Figure 3-4. 1 930 was the first ycar that Twin Falls diverted 
morc than one million acre- feet of water and the historical accounting records rccite that 
302,694 acres were irrigated under the canal in that ycar. 

I t  is evident from Figure 3-4 that Twin Falls' natural flow diversions vary with wet 
and dry cycles, but here is no declining trend in these diversions since they reached what 
appears Lo bc their full develop~nei~~ level in about 1930. The average annual natural 
flow divcrsion for tlie period between 1 930 and 1948, when ground waler dcvclopment 
on the Minidoka Nordl Sidc Pumping Division (now A&B Irrigation District] began, was 
847.8 KAF. Thcre is no 19-year period in ik 1930-2004 record in which Twin Falls has 
an average natural flow divcrsion less than what they diverted ovcr this 1930- 1948 
period. This suggests that Twin Falls' natural flow supply today is as good as it was 
beiorc ground water developme~~t beg'm on the ESRP. 

A similar analysis of historical natural flow diversions was completed for h c  
North Side Canal Company. North Side first diverted one million acre- feet of wnler in 
1 925. There is no declining trend in their natural flow diversion and there is no 24- ycar 
period since 1948 when their avcrage natural flow diversion was lcss than the avenge for 
lhe 1925- 1948 period. 

These findings regarding historical natural flow diversions suggest that ground 
ivntcr dcvclopment on tlie ESRP has not discernibly reduced he amount 01 natural flow 
available to h e  SWC cntities at the time they made thcir nn turd flow appropriations . 

Storagc Water 

Reservoir Development 

It was recoguized early on by settlers in the area below Neeley Illat natural flow 
alone would not providc a rcliable water supply for largc scale irrigation and that 
reservoirs would be needed to supply storage water lo supplement na turd flow supplies. 
The U.S. Bureau of Reclamation' s Minidoka Project was authorized in 1904 and 
provided thc framework for most of lhe subsequcnt reservoir developinent in the uppcr 
Snake River basin. Table 2- 1 lisk the principal irrigation watcr storage reservoirs above 
Milner Dam and h c  ycar that reservoir operation began. Also shown on Table 2- 1 are 
Lhe currcnt capacities of these reservoirs. The current capacity oC Jackson Lake was not 
reachcd until 19 16 after two enlargements of tlie original reservoir. The SWC cntities do 
not have direcl ncccss to storage water supplies in Henry's Lake or Magic Reservoir 
(iormcd by Magic Dam). 

Bcsides reservoir conslruction, the Minidoka Project included developn~ent of tlie 
irrigated lands now comprising the Minidoka and Burley Irrigation Districts, the A&B 
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Irrigation District and the American Falls Reservoir District #:! (AFRD#2), which was 
originally known as the Gooding Division of the Project. The Project serves as the 
primary water supply for the first three of thcsc Districts. For AFRD#2 it provides the 
primary supply lo 20,000 acres and supplemental water to 78,667 acrcs (Water and 
Power Resourccs Scrvicc, 198 1, p.642) 

Wirh the construction of Palisades Reservoir in thc latc 1950s the four storage 
water supply facilitics ncccssible by the SWC entities essentially reached their current 
capacity. The Palisades Project includcd n Wintcr Water Savings Program designed to 
cnhance the yield of the project, which has a relatively junior water storagc right. Undcr 
this Program, certain irrigalion entities obtaining water from the project agrced to forcgo 
winter diversioiis tlley had llistorically mndc for stock water and domestic purposes under 
thcir morc senior natural flow rigllts. In return for participating in the Winter Wa tcr 
Savings Program, thcsc cntitcs cnjoy a more senior slorage priority in Palisades and 
American Falls reservoirs than do other irrigation entities simply conhcting for supplies 
from t h e  projecrs. 

Early Planning Studies 

In 1946, thc USBR published a Planning Repor( evaluating the potential water 
supply l l a t  would be generaled by the Palisades Project (USBR, 1946). This rcport 
comprised a summary Regional Director's Report and an attached Substantiating Report 
conmining the detailed findings underlying the report rccommcndalions . By 1946, the 
Jackson Lake and American Falls reservoirs serving the SWC enti ties had essentially 
reached their current capacities. In the 1 946 report, tllc combincd operation of !he two 
existing reservoirs (Jackson Lake and American Falls) and the proposed Palisades Project 
was simulated over a 19 19- 1942 hydrologic sludy period (a period prior to ground water 
dcvclopmenl on the ESRP). 

Two develop~i~ent plans were evaluated in these sinlula[ions. Plnn A co~~ternplated 
that no new land would be supplicd ivilh storage water fro111 [he Project, and that therr 
reserved space in American Falls would be contracted pen~lanently to the SWC entities 
who had been using it on an interim basis since 1927. Plnn B contcn~platcd thc 
development of ncw irrigaled land under the Minidoka Nortli Side Pumping Division and 
h e  Michaud Unil of tlle Fort Hal1 Project, a water supply projccl serving the Ft. Hall 
Indian Reservation. Undcr Plan B, the reserved space in American Falls was conlbincd 
with the yicld of thc PaIisades Projecl to help supply these new lands. 

To a large degree, Plan B reflects thc systcn~ conhguralion tl~at was ultimately 
realized. The North Side Pumping Division ivas conslrucred and became the A&B 
Irrigation District. The Michnud Unil was construcled and became the Falls Irrigation 
Districl. 

Thc Planning Rcpon concluded rllat under Plan B, the entities diverting below 
Neeley and relying on thc cxisting and proposed storage would have suffered water 
shortages of 803,000 a f in 1934 and 1 57,000 af in 1935. These were presented as being 
32% and 5 %, rcspeclively, of rhe denland in those years. Nevertheless, thc report 
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concluded that "Neiher of thesc shortages would have caused serious crop loss" (ibid., p. 
154). 

The rcport explicitly discussed wllelher il would bc dcsirnbk to avoid such 
shortages by foregoing h e  developrncnt of the new lands and devoting all k Project 
water supply to existing lands: 

111 viertr of rhefilcl tlrat n spcrrl oJyecrls crs thy L ~ S  tlrose oJIY31-1935 is likely 
to occro- or~ly ouue i l l  n 50-year.per.iocl, ir is /he co~~clruio~r oJl11e ~-epot*t lhcrl 
the orlgt~rerrted ~vrrtel- slrpply arwilrrble fit- ir-I-igrrtio~r sl~olllrl be trsed ill ycrr.1 
for- 111e de~~elopnrel~t of llulv l r~ l~ l s .  O/her7vise. srrt~~lrrs ~rlntel- will ilr ~lum-ly crll 
yecrls be ~vrislecl. (Sttbstcrr~rinfilrg Report, p 11) 

Based on this 1946 report, il is reasonable to conclude that in 1946, well before 
any significant ground watcr dcvelopnlent on the ESRP, h e  SWC cntities who rely on 
Jackson Lake, Palisades and American Falls Rcscrvoirs anticipated that [hey could suffcr 
water shortages of 20% in vcry dry years even with a1 l three reservoirs fully operational. 

In 1955, the USBR issued ils DePmitc Plan Report for the Minidoka Norlh Sidc 
Pumping Division (USBR, 1955). This report updated r l ~ e  Palisades Project opentions 
studies of the 1 946 Planning Report. It utilized a 191 8- 1 947 sludy period (again, one tlia t 
ends before ground watcr development on the ESRP really bcgan) and assumed full 
opera tion of the planned North Sidc Pumping Division and the Michaud Unit. This 
updated opentions sludy found that American Falls Reservoir would not have filled in 
any year of the 1932-1 935 period, and ha t  the Pumping Division (A&B Imgalion 
District) would havc suffcrcd shortages of 25% in 1935. 

In 1969, the USBR carried oul new opcra tions studies of the reservoir syslem in 
con~lection will1 the Anlcrican Falls Dam Replacement projcc t (USBR, 1969). In  these 
studies, the existing reservoir systcnl (LC., Jackson Lake, Palisades and Arncrican Falls) 
was projected lo be empcy at Lhe cnd of the irrigation season in both 1934 and 1935. 

Thcse historical studies make i t  clear Ihal Lhc prcscnt system of reservoirs relied 
upon by lhc SWC cntities was never designed nor expected to fill or prevent water 
sl~ortages in vcry dry years. It is, therefore, reasonable to conclude that shortages in an 
extremely dry period, such as occurrcd in 2000-2004, were expected by lhc SWC cntities 
regardless of (hc potential impact o f hture ground water dcvelopment. 

Storage Riehts 

The S WC entilies obtain access to the water stored in Jackson Lake, American 
Falls and Palisades via spaceholder contrack with thc USBR, which holds title to 111e 
water storage rights in h e  reservoirs. These contracts are for lhe yield of a dcfmed 
amount of reservoir space and not for delivery of a specific anlounr of water. Table 3-3 
lists the particulars of these spaceholder contracts, based on data contained in the 
Director's May 2 Order. 
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The spaceholder contracts are tied to the water right priorities of the reservoirs; for 
cxamplc, Lhe spaceholder contracts in Jackson Lake fall into lhree different priorities. 
The priority preference enjoycd by Wintcr Water Savings Program participants causcs 
there to be hvo contract priorities in American Falls and Palisades. Water is accrued to 
thc contrnc ted nllo~menls o r  space as [he reservo irs fill through h e  accounting procedures 
used by the IDWR. The reservoir storage rights filI in priority. Each contract a110 tnlent 
within a given priority fills at a rate proportional to its share of the total space in that 
priority until thc f ~ s t  spaccholdcr allolmcnt fills. Subscqucnt fill is proportioned among 
remaining spaccholdcr nllotmcnls until nil arc full or all storagc inflow has bccn 
allocaled. 

The storage rights and accounting proccdurcs pcmit  storagc cxchangcs "on paper" 
beween reservoirs. This allows the system of reservoir=; to be opented in an integrated 
way, balancing tllc advantages oP storing water high in Lhe basin and drafting lasl [he 
reservoirs having the poorest I ikelihood of refill. 

In the 1946 Planning Report discussed above, tlie operations analysis for Plaii B 
showed all three reservoirs (Jackson Lakc, Pnlisadcs and Atncricm Falls) would havc 
been empty at thc cnd of 1934. The system would have failed to fill in any of tile Pour 
years 1932- 1935. In contrast, at t l~c cnd of 2004, tllc combincd active s tornge in t l~e tluee 
reservoirs was 476,600 af, and the combined carryover storage of the SWC entities was 
288,300 af. 

Historical Yields of Spaceholder Contracts 

The accounting procedures for Water District 0 1 track the fill of all spaceholdcr 
contmc ts. In cnch annual nccounling cycle here  comes n dale when storage accn~als 
slop, eilher because a1 I accounts are full 01- because ~vnofFdrops to a point d i e r e  
spaceholders begin to require storage water deliveries. At this point in time (typically in 
June or July) an initial storage allocation is detenilined for each spacehoIderby 
subtracting anticipn tcd scasonal evapornlion Prom rile accrued conlents of each 
spaceholder account. Typically (his evaporation deduction reduces Lhe tolal ainoun t or 
water allocated by a few percent. 

Reservoir storage rights do occasionally come back into priority later in the 
irrigation season after diversion rcquirenlcnts havc dropped off or during su bscqucnt 
runoff peaks from precipilalion events. 

The yield of Jackson Lakc and Palisndcs storagc rights cannot bc dircctly affected 
by ground water development on thc ESRP bccnusc thcy fill fro111 basins ontside the 
plain. However, their yields could be affected by whetl~er or not the inore senior storage 
rigl~ls downs trearn in Ainericnn Falls Reservoir have been filled, and Snakc Rivcr flows 
below Heise that are tributary to Anlcrican Falls arc po tcntialiy affcc tcd by ground water 
dcvelopmenl. 

Because the system of storage reservoirs did not reach its current capacity until 
after ground water devclopmcnt bcgnn, it is difficult to directly assess how such 



Expert Reporl or Charles M. Brcndecke, Ph-D., P.E. Decemhr 30,2005 
Page 15 

dcvclopment has affected the yield of storage righ& held by tl~c SWC. Some ground 
water dcvclopment was in place on the ESRP by I 960, though the majority of ground 
water development was yet to occur. 

The inilial storage allocations of the SWC entities were extracted from l~islorical 
accounting records. The initial allocatio~~s for h e  pcriod sincc 1960, when the Palisades 
Winler Water Savings Program bccatne fully operationa I, are shown in Figlire 3-5. It can 
be seen from Figure 3-5 that the initial storage allocalions of tl~c SWC entities have been 
relatively steady since 1 960. There is sonlc variation from year to year reflecting the 
occurrcncc of dry years (reduced allocations between 1 973 and 1977 wcrc the result of 
construction work on American Fa1 Is Dam). Entities thar arc morc hcavily dependent on 
junior space in the reservoir system (c-g., A&B Irrigation District) have a so~newhnt more 
variable history of storage allocation than those enlilies relying morc on senior space (e.g, 
America11 Falls Reservoir District #2). 

The data presented in Figure 3-5 show that the srorage supplics of thc SWC 
en~ities are quile reliable, hough not fun1 through the entire 1960-2004 period. TlGs is 
precisely whar was anticipatcd in the 1946 Planning Report for the Palisades Projecl, lhar 
stonge water supplies would be rcliablc but not fm through drought periods. Figure 3- 
5 sl~ows h a r  in the d q  year of 196 1 initial storage allocations that year were substanlially 
reduced. However, the 1961 allocations were similar to thosc of subsequent dry periods 
occurring aftcr most ground witer development was in place. 

There are no significant declining lrcnds in thc initial allocations shown in Figure 
3-5, such as might be expected if ground water developmenl occurring since 1960 (and 
this is the majorily of it) did havc a substantial effect on these storage supplies. The 
small appnrenl declines in nllocn tions to AFRD#2 and Twin Falls are the resull o r  their 
being regularly allocated an amount greater Lhan thcir spaceholder contract until tlie mid- 
1970s; tlis is clearly evident in Table 3-4, which shows Lllc historical allocations as a 
percent of contract amount. Table 3-4 also shoivs that sincc 1960, the initial storage 
allocations of Ihc SWC cntitics have averaged 89% of  their contracted space, and that thc 
contracted space has filled in most years. 

The lack of declining lrcnds in storage allocatio~~s is co~~sistent wit11 h e  lack 01 
statistical evideme of ground water impact on observed rcach gains in the near Blackfoot 
to Neeley reach h a (  encompasses American Falls Reservoir. 

Hisloricnl Watcr Bank Activity 

Table 3-5 su~ninarizes l~istorical water bank nclivitics of the SWC entities since 
1960. While h e  District 0 1 Wa tcr Bank was formally organized in 1979, wnler bank- like 
leasing of storage supplies had been going on among upper basin water users for inany 
years prior. Absent direct dala concerning actual annual om farm and service area-wide 
water requirements For the individual SWC entities, the record of such leasing aclivilies is 
n rcasonablc indicator of whether those en ti ties perceived their s toragc supplics to be 
more or less than adequace in any given year. 
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The table shows that since the formal adoption of the water bank in 1 979, Inany of 
the members of t l~e Surface Watcr Coalition have bccn rcgulnr contributors to tI~c bank, n 
behavior wl~ich suggests they believed they had excess supplies in most of those years. 

Ground W atcr SllppIics 

In addition to natural flow and storage water supplies, ground water supplics arc 
available lo waler users served by some of the S WC enti Lies. Figures 3-6 through 3- 12 
show permitted places of use of ground water rights falling inside of areas being claimcd 
as irrigated by SWC entities it1 their SRBA submittals. 

The Conjunctive Manageme111 Rules (Rule 42) state h a 1  the DirecLor shall 
co~lsider other sources of water available to senior surface water users in determining 
lvhethcr those uscrs arc sustaining matcrial injury. Figurcs 3 -6 tluough 3- I2 show h a t  
nearly 75,000 acres clain~cd by thc SWC cntitics in thc SRBA havc at lcnst supplenlenlal 
ground water supplies. The Director's Order of May 2 does not explicitly consider these 
supplics. 

Historical Hcad-gate Delivcrics 

Historical head- ga te deliveries to canal company shareholders were considcrcd by 
lhc Dircclor in delermining h e  injury criteria arliculaled in the May 2 Order. The 
discussion bclow bricfly dcscribcs Ilis torical deliveries and delivery policies of the S WC 
cnli t ies. 

The tenn "head-gate delivery" refers generally to the amount of water made 
nvailablc by a canal company or irrigation district at thc turnouts of ils shareholders. In 
response to an inforrna tion rcqucsr from thc Director, scvcral of t l~c SWC cntilic s 
provided data on heir head-gale deliveries since 1990. These are sulnlnarized in Table 
3-6. SOIIIC of the SWC cntitics proviclcd hcad-gatc dclivcries in tem~s of volumes of 
ivarer delivered wllile others provided head-gate deliveries i l l  tenns of the flow late made 
available. The latter was exprcsscd as mincrs inchcs, whcrc onc rnincrs inch is cquivnlent 
to 0.02 cfs. Neither Minidoka Irrigation District nor Burlcy Irrigation District provided 
hcad- gn tc dclivcry data in lhcir rcsponsc lo lhc Director. 

An cFFnrt was mndc, ~hrnugh research and discnvery, to ascertnin the ~nrmal waler 
delivery policies of  the SWC entities. While all of the entities had formal policies 
regarding thc ordcring and shulofr o r  water deliveries, not all had clear slalemenls or 
~vliat was considered a "full" or iinomal" delivery to shareholders. The discussion below 
summarizes the known aspects of SWC water delivery policies as they relate to delivery 
quantity. 

Thc A Unit of tllc A&B Irrigation District diverls nalural flow and storage water 
from the Snake River via a pumping plant. The District normally a110 ts 3 acre- fcct pcr 
acre to each of its A-Unit uscr accounts (A&B, 2002). Deliveries beyond Lhis amount are 
billed an excess delivery charge. A delivery requirement of 3 -25 acre-feet per acre was 
assumed in the 1 955 Definite Plan Report for the Minidoka North Side Pumping 
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Division Applying t l ~  latter quanlity to t l~e 12,830 acres planned in the 1955 report 
gives a total head-gate delivery requiremenr o f 4  1,700 acrc- fcct. 

Milner Irrign tion District operating policy limits deliveries lo 4 acre- feet per ncrc 
(Milner ID, 1998) and assesses a surcharge on uses cxcccding tlis amount. 

American Falls Reservoir District #2 statcs in its Water Management Plan (2002) 
that watcr is allotted to die Magic Reservoir portion of the project nrca on thc basis of 518 
of a miners inch per acre, and h a [  a similar rate is allotted to the American Falls 
Reservoir delivery portion of Ihc projcct "on a continuous basis wheil the storage of 
American Falls Resenoir is full." 

Thc North Sidc Canal Company delivers water lo three "segregnlions" ha t  wcrc 
defined as the project lvas developed. Thc h s t  scgrcgation colnprises approximately 
28,000 acres and enjoys water delivcry priority over the second and third segregations, 
whlch together conlprise approximately 1 13,000 acres (Nordl Side, 2003). Payment of 
O&M assessments entitles water users to 5/8 of a mincrs inchper acre, regardless of 
scgrcgation. However, in times of shortage, deliveries are cur Trom h e  sccord and tllird 
segregations before h e y  are cut fiom tl~c first segregation. 

The Twin Fals  Canal Company Opera tion Policy (1 998) states lhal the TFCC 
water right is 5/8 of a miner's inch per share. In their 1 999 Water Marngement Plan, h e  
Company states that the system was planned and constructcd to dcliver 1 cfs per 80 acres 
(this converts to 5/8 of a miners inch per acre). This is consistent with the findings of the 
19 12 Idaho Supreme Court case of Stafe 11. Tlvit~ I;nll.-i Cnnrrl Collrpnrry. Furthcrmorc, 
testimony o r  Canal Company officials (dcposition of Jay Barlogi, p.20) is  d ~ a t  canal 
brcaks and other operational problems are more difficulr to control nl a dclivcry ratc of % 
inch. Neverdleless, Twin Falls has asscrtcd in this Delivery Call proceeding that a rull 
head-gate delivery in hei r  systcm is 5 of a miners inch. 

corn pal-ison of these delivery crilerin with thc historical hcad-gate deliveries 
shown in Table 3-6 suggests tliat the SWC enlities are only occasionalIy unable to deliver 
full supplies. The only years listcd in the table showing less than fill! head-gate deliveries 
are the years associated with tllc significant droughts commencing in the lnle 1980s and 
in 2000. 
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Ground Water Modeling 

This Section briefly describes the ESPA Ground Water Model and cerlain findings 
generated by thc dcvclopnlcnt and usc of hat  modcl. 

Gcncral Descriptio~l of ESPA Model 

Thc IDWR has dcvclopcd scvcral ground watcr n~odcls of thc ESPA ovcr thc last 
30 years, each one representing an improvement over ils predecessor. The model 
described herein is h e  nlosl recenl one. 11 was developed over about a Pour year period 
beginning in the fa1 l of 2000 by tlie Idalio Water Resources Research Itlsti tute (IWRRI) 
undcr contract to thc IDWR. 

Thc IWRRI has prcparcd extensive documentalion of this nlodcl which is available 
on their websile (www.ii.uidaI1o.edu/%7ejohnsodFinalReport.p. In this 
docuinentatioi~ the model is referred to as the Eastern Snake Plain Aquifer Model 
(ESPAM). The discussion below is a synopsis of key features of and findings from the 
model; it prcsumcs somc familiarity with ground watcr modcling practicc and 
terminology. Thc reader is relerred lo the mode1 documenlalion and any of several 
comprchcnsivc tcxts on thc subjecl of ground water modeling (c-g., Charbcncau, 2000; 
Anderson and Woessner, 2002) for mbre detailed infonnation 

Model Smcture 

The ESPAM is a finite-difference inodel based on the USGS' MODFLOW 
compu tcr codc (McDonald and Harbaugh, 1988; Harbnugh, et-al., 2000). Thc nlodel 
domain is gencrally the Eastern Snake River Plain from King Hill on the wesl lo Ashion 
on the east, and froin the Snake River on the south to tlie lower ends o f  tributary valleys 
of the Wood and Lost river systems on the uo~th.  

Thc nlodcl grid conlains 21,736 cells, cach 1 mile squnrc. Of Llicse, 1 1,45 1 arc 
a c h e  cells. Connections lo Lriburary basins and LO the Snake River are represented by 
conslant flux boundaries, by river cells and by drain cells. The ESPAM is a single-layer 
model. Figure 4- 1 sliows tile grid cell structure of the ESPAM and the types and 
locations of its I~ydraulic boundnrics and conncc tions to tlic Snake River. 

Developmei~l Process 

The ESPAM was dcvclopcd primarily by rcscnrchcrs at IWlUU and by IDWR 
skiff. An ovcrsighl commiuee, the Eastern Snake Hydrologic  modeling Comnlilree 
("Coimnittee"), rnet periodically tluoughou t thc dcvelopnlcnt period to review 
intermediate work rcsults and to discuss thc dircclion of future efforts. The Cornnlittcc 
included cor~sultants sewing as tecl\uical represei~tatives of the SWC, ground water users 
and spring water users. The develop~nent process was open and transparent, and input 
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horn and consensus among Committee members concerning modeling assurnp tions and 
direcrion was actively sought and considered by the model developers. 

The model was calibrated to observed ground water levels and river rcach gains on 
the ESRP over a 22-year period horn May 1980 to April 3003. Tl~is transient calibration 
was accompIishcd using an automated parameter estimation program called PEST. PEST 
incrementally adjusts model parameters (mainly the Lransmissivity and storage coefficient 
in cach model cell) with thc aim of minimizing differences between sirnulaled and 
observed water levels and reach gains across the model domain. 

The model uses alternating 6-month stress periods representing the irrigation and 
nom irrigation seasom. The model time step used in calibration and in most simulations 
was one- te~lth of a stress period, or 18.2 days. Model strcss fdcs wcrc created using a 
Rccharge Tool dcvclopcd in n companion effort. The Recharge Tool assembles and 
processes various types of spatial and temporal data (e.g., irrigated ncrcage, crop type, 
precipitalioq water right priorily) and generates stress files for input to the ESPAM. 

The completion of the calibralion process in 2004 produccd Version 1.0 of the 
ESPAM. T h s  vcrsion was then used in a number of modeling scenarios and in some 
analyses underlying Orders issued by the Director. In late 2005 a new version of thc 
ESPAM, v l .  1, was rclcased. This version reflects the correclion of cerrain errors in 
calibration target data sets, As of the date of this report some but nor all of the original 
modeling scenarios have been re-run using vl.1 of the ESPAM. 

The ESPAM was developed using an approach that is generally consistent with 
commonly acccptcd modeling practice (e.g., Anderson and Woessner, 2002; ASTM, 
2004). T t is a reasonable represenIaLion of the aquifcr syslcm a d  is suitable for regionak 
scalc analyscs. Thcrc are certainly areas where further refinement is possible (see, e-g., 
IWRlU, 2005a, pp. 105- 106), but at the present time the ESPAM represents Lhe best 
available tool for quantifying the hydrological effects of water inanagemen1 activities in 
the ES I' A. 

An aquifer water budget consists of recharge and discharge lem~s.  The diffcrcnce 
between recharge and discharge ovcr a givcn timc period is the change in aquifer storage 
over that time period. 

The conipouents of recliarge to the ESPA are prccipiia tion; tributary underflow 
(subsuriacc watcr cntcring tllc aquifer from surrounding  nounr rain drainages); seepage 
From rivers and streams; seepage from irrigation canals; and percola tion of irriga tion 
water froin farm fields. The components of discharge Irom tl~c ESPA arc springs and 
river gains, and ground water pumping. 

Figure 4-2 shows tlie ESPA recharge and discharge budgcts in 1980 fro111 the 
USGS RASA study (Lindl~olm, 1996). In 1980, aquifer discharge via ground water 
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pun~piilg was estimated to be 1.1 MAF and natural recllarge (precipitation, tributary 
underflow, river and stream losses) was estimated to be approximately 3 MAF. 

Thc ESPAM dcvclopnlcnl cfiort includcd mass mcasuremcnl of water levels 
across the ESRP in the spring and fall of 200 1 and spring of 3003. It also iilcluded a 
comprel~ensive inventory or water uses on the ESRP over the   nod el calibration period. 
This data was used to develop water budgets for each model ccIl and strcss pcriod. A 
sulnlnary presenrntion of the aquifer warer budgel is included in the draft model 
docurncntation. In this summay it is eslima ted hat, over Lhe 22-year calibralion period, 
average annual aquifer discharge from ground water pu~nping was approximately 2.1 
MAF and average annual aquifer recharge finin natural sources was approximateIy 2.5 
MAF (TWWRI, 2005a). 

The imporlance of climatic \~~riability to net aquifer recharge is illustrated in 
Figure 4-3 which is excerpred from the docuinenlation of the revised Base Case Scenario 
(IWRRI, 2005 b). The figure shows the net aquifer recharge for each year of the model 
calibralion pcriod and thc annual prccipilaiion at Aberdecn lor Lhe same period. While 
dircct prccipitntion on the plain is not tllc only sourcc of aquifcr rcchargc, wet and dry 
clin~nle cyclcs arc strongly related to changes in the aquifer water budgel. 

This point is similarly madc by Figure 4-4, which s h o l s  observcd changes in 
aquifer waler levels belween spring 1980 and spring 2001, and between spring 2001 and 
spring 2002. Comparison of these two maps shows that in a singIc drought ycar nquifcr 
waler levels can change as much as [hey did over the preceding 22-year period. The 
IWRRI researchers concluded that bchveen 1980 and 200 1 thc aquifcr watcr budget was 
reasonably in balance (IWRRI, 2005n). 

Fiudil~gs o l  Key Model Scenarios 

Seven1 sets of model sceiiarios were identi Fied by the Committee as being 
important to evaluating ESPA wa tcr managcnlcnt activilics and chnngcs. Among these 
wcrc 111c Pollowing: 

Bnsclinc Sccnario - sirnulaled Lhe repelilion of current 
ciilna tic and waler use condilions perpetually into rhe fulure 

Curtnilnlcnl Scenarios - simulated lhe hypothelical 
curtailmei~t of ground water pumping junior to selected 
priority dates 

Managed Recliarge Scenarios - simulated recharge of the 
ESPA using exisling canal systems 

No Changes in Surface Water Practices Scenario - simulated 
cffccts of increased conservation in surface walcr uses 
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The assumptions and results of these scenarios are also documented in delail on the 
IWRRI website. Results of the Base Case and Curtailment Scenarios are discussed 
below. 

Bast Case Scellario 

In this scenario, the model inputs (strcss files) horn the final calibration run were 
appcndcd cnd - to-cnd to sinlula te the repetition of calibrationperiod climatic and watcr 
use conditions out into the fi~lurc. Thc principal aim of the scenario was to evaluate the 
degree to which the aquifer was in or ncar equilibrium. 

Thls scenario has recently been re-nin using v 1.1 of thc ESPAM. Rcsults of this 
scennrjo for Lhc ncar Blacktbot to Neeley reach are depicted in Figure 4-5. This figurc 
shows that, under the climatic and watcr usc conditions prevalent over the 1 980-200 1 
period, reach gains were near a point of dynamic equilibriun~ by the end o f  200 1. While 
thcy can bc cxpected to vary with wet and dry climate cycles in rhc futurc, the long term 
average reach gain will re~nain rairly constant. 

Curtailment Scenarios 

The Curlailmcnt Sccnnrios sirnula ted the hypothetical c~n-lailmenr of ground water 
irrigation rights junior to January 1 of the following years: 1870, 1949, 196 1, 1973, and 
1985. The 1870 curiailmenl dale effcctivcly represents complete curtailment of al l 
ground water irrigation excepl ha1 occurring under tribal rights and agreements (and thus 
considcrcd cxcmp t from curtailtnet~t). The other dates were selected for rcprcscntativc 
purposes and do not reflect the priority of any specific watcr right that might exert a 
delivery call. The principal aim of the scenarios was to il lustnle the amounls and riming 
of reach gain effects !hat would stcm from curtailment of ground water pumping. 

Based on resulls from tl~c original Curtailmeut Scenarios using v1.0 of [he ESPAM 
(IWRRI, 2004), the complete curtnilmen1 of ground watcr pumping for irrigation would 
dry up 1.1 million acrcs of fann laud and reduce consumptive use of ground watcr by 2.1 
MAF per year (or about 2900 cfs on average). 

The reach gain efrecls of curtnilmcnt would be distributed both spatially and 
temporally. Scenario results indicate that reach gains would increase in all connected 
river reaches and springs, ttlougl~ the eflecl would vary grcatly h m  place to place. 
Reach gains would incrcnsc slowly over time, approaching steady slate conditions only 
after decades of curtailment. 

Table 4- 1 summarizes curtnilmcnt rcsults for a n  1870 curtailment using Vers io~~  
1.1 of the ESPAM. It can be determined fro111 this table Lhal at steady-state, after dccadcs 
of curtailrnei~t of all g r o u ~ ~ d  water pumping on the ESRP, only 38% of the increased 
reach gain from tl~is cui-tai l111en~ would appear in thc near Blackfoot to Neeley reach. 
Morc than half OF this s teadystate reach gain would accrue abovc Blnckfoo t or below 
Milrler Dam. In the first irrigation season, only 5% of the foregone ground water 
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consun~ption would accrue to the near Blackfoot to Neeley reach. In the first year of 
curtailment, only 11% would accrue to the reach. 

Usability of Reach Gains 

Usability of reach gaiiis is an importaiit consideration in cvalunting thc potcnlial 
curtailment of ground watcr pumping. All reach gains generated by curtailment will not 
accrue in a place or at a time wlicre thcy can bc used by Lhe S W C  entilies. For example, 
rcach gains accruing to [he river below Neeley during the winter months would simply 
pass Milncr Dam and leave t l ~  upper basin unused. Similarly, any winter gains that 
accrue above Neeley after American Falls Reservoir has fillcd would simply flow pas1 
Milner unused. 

The lDWR invcstigatcd thc issuc of usabilily of read1 gains using [he ESPAM in 
conjunclion wit11 rhe Department's Planning Model. The Planning Modcl is a monthly 
continuous simulation modcl that rcprcscnts h e  operalion of all the major reservoirs and 
canals above Milner over a 1 928- 1 992 study period. Rcach gains from curtailment were 
calculated with tlr: ESPAM and ll~csc resulls were used as input to the Planning Model. 
Two runs o r  h e  Planning Model were made, oiie witli and one without thc additional 
rcach gain. 

The reach gains used in this analysis were the steady state gains accruing bchvcen 
Sl~elley a d  Milner from curtailment of ground water irrigalion rights junior to January 1, 
1961, calculated using v1.0 of the ESPAM. Thc steady state valuc 01 this reach gain was 
888 cfs. Curtaihcnt to tlis prioriry date would dry up 664,300 acres of ground water 
irrigated land (IWRRI, 2004). 

Tlie results of this analysis are shown in Figure 4-6, which shows the flows passing 
Milner Dam from the two Plani~it~g Model runs. The lincs corresponding to Sh~dy 106 
reflect current conditions w i t h  t the additional reach gain. The lines corresponding to 
Study I08 reflect current conditions wid1 Lhe additional reach gain. The two horizontal 
lilies on the figure show tthc long-len~l average flo\vs passing Mi lner Dam over the entire 
study period. The \la]-iable lines show flows passing Milncr Dam in cach ycnr of Lhe 
sludy period. 

The diffcrcncc bchvccn h e  IWO horizontal lines is the long- term average increase 
in flow passing Milner Dam from the additional reach gain. This increase is 846 cfs, 
which is 95% of the 888 cPs steady state reach gai11. In other words, 95% of h e  reach 
gaii~ from curtailinelit would pass Milncr Dan1 unused because i t  could not be diverted or 
stored. 

Signiiicanrly, [his same basic problem was recognized in t l~c 1946 Planning Reporl 
for the Palisades Project. That study concludcd that it made more sense to bring new 
land into produclion than to devote the entire project yield to existing Iands, bccnusc 
under [he latter operation the water would "in nearly all years be wastcd." 
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This analysis dernorlstrates that most of [he reach gains that could bc gcnerated by 
curlailment of ground water pumping would bc unusable by the SWC enti ties. This is 
because the majority of tliein would arise in other reacl~es (above Blackfoot or bclow 
Milner) where they would not be accessible and because a substantial portion of those 
[hat would nrisc bchvcen Blackfoot and Milner would do so when there was no demand 
and 110 place to store tllem. The IDWR analysis Pound that thc avcrage amount of reach 
gain not spilled past Mi lner would be 42 cis, or approxirnatcly 33,600 af per year, At a 
typical diversion rate of 6 af per acre, this is sufficienr lo provide a surface watcr supply 
to about 5600 acres, or less than 1 % of the area dried up by the curcnilmenr. Thcrcforc it 
would make Par more sense, in tcrms of cfhcicncy of water use, to mi tigate any inalerial 
injury caused by ground water pumping by making tnrgeled dcliverics of storagc water to 
the SWC entities in the occasional dry year. 
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Section 5 

Dircctor's Anicndcd Order of May 2 

This Section discusses key aspects of [he Director's Anlellded Order of May 2 ,  
2005 ("May 2 Order"), relating to material injury and mitigation. Thc May 2 Order 
clarified certain findings of an April 19, 2005, Order, but did not change the substantive 
findings of the April 19 Order. The Director issued tkse Orders pursuant to the 
Conjunctive Management Rules (IDAPA 37.03.1 1). 

Material Injury 

The Colljunctive Managanen t Rules establish factors and criteria that are reIevant 
to evaluating wl~cthcr h c  tl~csholds and fmdings of r l~e May 2 Ordcr are appropriate. 
For example, the Rules provide tlia t in determining the quantity of wa ter a senior watcr 
right is cntitlcd to call for, h e  Dircctor is lo consider the "average annual rate of fi l l  of 
storage reservoirs and the avcragc annual carryover for prior comparable water 
conditions and the projected water supply for the system." (IDAPA 37.03.1 1.42.0 1 .g). 
The Ru Les also provide that in determining thc quantity ofwatcr t h t  must bc provided lo 
miligate 111ateria1 injury "[c]onsidera tion will be given to the history and seasonal 
availability of water for diversion so as not to rcquirc rcplacemcnt watcr a1 limes when 
the surface right historically has not receivcd a full supply, such as during m u a l  low- 
flow periods and extcndcd drought periods." (IDAPA 37.03.1 1.43 -02.b). 

The discussion below addresses each of these questions in the context of the above 
criteria. 

In the May 2 Orclcr tllc Dircctor cstablishcd LXVO lhrcshold crilcrin for delerrnining 
Lhc degree lo which pumping by junior ground water rights caused inaterial injury to 
se~lior surface water rights of the SWC cntitics. Thc first criterion was an in-season 
diversion requirement determined as the " .. . / J I ~ / I ~ I I I ~ I I J ?  srrpply. .. I-ece/rlly diver-led ... for Jill1 
Irc(~.crc/-g~lfe ~Ieli~lo~-ies ... ". Thc sccond crilerion ivas a "reasonable carryover" recluiremen t 
determined from analysis of storage carryover in previous drought years. Material injury 
was defmed as the projected 2005 shorrfall from these thresholds for each of the SWC 
entities. Table 5- 1 lists these injury thrcshoIds and thc 2005 matcrial injury projections 
for the SWC entities from the May 2 Ordcr. 

In developing these injury thresholds the Director relied on hisbrical Water 
District 0 1 records of divcrsions and storagc by thc SWC enlilies going back only to 1990 
and on information submitted by the SWC cntities themseIvcs. With respcc t to the lalter, 
rhe Direclor relied heavily on represenrarions by three of the SWC entities as to what they 
asserted constituted "full head- gn tc dclivcrics." Full headgatc deliveries were defined by 
the Amcrican Falls Rcscrvoir District #2 and l l ~ e  North Side Canal Company as [he 
ability lo deliver 518 of a miners inch per acre at their farm turnouts. The Twin Falls 
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Canal Conlpany asserted chat a full headgatc dclivery in their system was ?4 o i  a miners 
inch pcr acre. 

Review of Methodolo~v 

Wlilc the Director's approach lo delermining material injury appears to liave been 
done within the rramework of thc Conjunctive Marngement Rules, il raises thrce 
importanl issues : 1) whether the tliresholds were properly dc termincd, 2) whether the 
thresholds represent an improved watcr supply over what was historically anticipated by 
the SWC enti ties, and 3) whether h e  thresholds properly address actual irrigation watcr 
nccds, i-c., do they bear a relationship lo actual beneficial use requirements. The 
discussion below addresses each of these questions. 

The injury thresl~olds were bascd on a standard, developed by the ID WR, of 
"minimum amount recently diverted for full head- gatc dclivcries" and on represen tations 
made by three ofthe seven SWC cntities (Twin Falls, North Side and AFRD#2) as to 
what conslitu tcd their full head-gate delivery requirements. Thc other four SWC entities 
did not indicate in their information submittals what they considered full deliveries to 
hcir  uscrs. 

North Side and AFRD#2 representcd that full head-gate deliveries were 518 of n 
mincrs inch. Twin Falls represented that n full hcad-gate delivery was % of a miners 
inch. As discussed in Section 3,  the 518 inch criterion reprcscntcd by North Side and 
AFRD#2 is consistent with plaming and policy documents of those entities. However, 
planning and policy documents of Twin Falls indicate that a Cull head-gate dclivery thcre 
is 5/8 indl and not 3/s inch. 

A review of the 1 990-2004 dclivery infonna tion submilred by Twin Falls rcvcals 
illat hcad- gate deliveries of 518 inch occurred in 1994,2002 and 2003. Tlie minimum 
seasonal diversion anlong thesc thee years occurred in 2002 and was 1,009,100 af. This 
coinpares to h e  ll~cshold of 1,075,900 a f  contained in the Ordcr. Thus, if the "minimum 
a tnount recently diverled for full hcad-go te delivery" is the appropriale standard and had 
been consistently applied to tllc 1990-2004 data provided by Twin Falls, thc scasonal 
injury tlxcshold would have been 66,800 aP smaller than what was adopted in the May 2 
Order. 

It is possible tllat the seasonal injury Ihres holds for the SWC entities would have 
bccn cven smaller had a longer historicnl pcriod than 1990-2004 been considered. 

No [ably, adopting the 2002 diversion as the injury hreshold for Twin Falls would 
put it in a similar frequency class as l l~e  o thcr SWC entities. The seasonal injury 
~ u e s l ~ o l d s  for the other six SWC entities all [all in the 10th to 30tflpercentile nnge of 
their l~istorical diversions. In other words, the thresholds would protect those entities in 
Ihc lowcst 10-30% of years. In conlrast, the scasonal injury threshold for Twin Falls in 
the May 2 Order is the 50 th percentile of their historical diversions; that is, the threshold 
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would essentially eliminate all below-average years for Twin Fnlls. Using h e  2002 
diversion lo define the thresh0 Id would pro tcct Twin Falls in the lowest 1 8% or years, an 
outcome morc consistent with the prolections provided the other entities in thc May 2 
Order and more rcprcscntativc of Twin Falls' 11isLorical experience in drought periods 
bcfore subsrantia I ground water development. 

Although the Conjunclive Managemen1 Rules provide that the availability of wclls 
is a relevant ractor in analyzing inaterial injury (IDAPA 37.03.1 1 -4 1 -0 1 -11) and the May 2 
Order statcs lhat analysis of "total water supply" is reIevant, the availability ofoltemalive 
ground water supplies apparently was not considered in the Order. For example, as 
discussed in Section 3, nearly 75,000 acrcs of land claimed by the S WC en ti ties in the 
SRBA havc ground water imgalion rights associated with them. Even in the unllkely 
event Illat all of these rights are supplcmcn~nl rather h a n  primary, they would still 
rcprcscnl a substantial alternative water supply that was not considcrcd in h e  May 2 
Order. 

Assuming that the standard of "nlininlum ,mount recenlly diverted for f i l l  head- 
gate delivcry" adopled in h e  May 2 Order is appropriate one for determining n threshold 
injury value, h e  thresl~olds adopted in the May 2 Order do not nppcnr to have been 
propcrly determined. 

Do the t l t~~esl~ol~/s t*eplnese)rf arr irt~pl-ol~c(/ I V ~ I ~ C I -  slpply? 

The issue here is whcthcr the approach and findings of the May 2 Order providc 
thc SWC enLilies with a greater water supply than that which was available at the Lime of 
their original appropriations and that which was anticipated in tk planning of their 
storage facilities (i-e., that they could have expected undcr similar climnlic condilions 
before ground water developrncnt). Thc analyses or his~orical natural flow availability in 
Section 3 of tliis report reveal that thc SWC cntilies lnve been at risk of natural flow 
shortages in dry years sincc h e  lime heir  natural flow rights were appropriated. Thc 
rcviclv of hislorical project planning docuii~ents shows that t i~c SWC cnlilies also 
anticipatcd dry-year sl~ortages in their storage water supplics cvcn with Lhc syslem of 
reservoirs they have today, Thcsc shonnges lo natural flow and storage supplies were 
nnlicipated well before any sigiiificant ground lvnrcr dcvelopmenl on [he ESRP. 

Tlie 1946 opcra tions sludy Cor the Palisades Projecl prujec lei1 a 1934 walcr 
shortage of 803,000 a f to diversion requirements bclow Neeley (which included the not- 
yet-constructed North Side Pumping Division). The report stated that this reprcscntcd 
32% of heir dcmand (though i r  would not have adversely affected crop production). 
Thus rl~e projected 1934 seasonal water delivery to thcsc diversions, with lhe Palisades 
Projccl in place and operating, was 2,847,000 a£ This conlpares to the combined 
minimuin diversion rcquircmcnt of 3,105,000 af from the May 2 Order. In othcr words, 
h e  minin~um requirement froin the May 2 Ordcr is 258,000 aT grenler than the 1934 
supply anlicipaled in the operations study, even though thc drought analysis of Section 2 
demonstrates that the 2000-2004 drought was more severe than the drought of thc 1930s. 
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In the Second Supplement a1 Order Amending Replacemenl Water Requirements 
issucd on December 27, 2005 ("Second Supplemental Order"), the Director found 
(Finding 17) that the SWC entiries had diverted a total of 2,837,000 af during the 2005 
irrigation season. This is essentially the same as the drought-year scasonal diversion of 
2,847,000 a f  anticipated 60 years ago in the opcrations study for the Palisades Projcct. 

The 1946 opcm tions analyses of the Palisades Project predicted also that there 
would be no carryover storage a1 the end of 1934 in the four system reservoirs relied 
upon by the SWC enlities (Jackson Lake, Palisades, Arnericnn Falls and Lakc Walcott). 
In contrast, the combined "reasonable carryover" threshold for the SWC entilies 
cstablishcd in the May 2 Order is 188,600 nfnnd thc actual 2005 carryover, according to 
the Second Supplerncntal Ordcr, is 783,100 af. 

The analysis of historical natural flow divcrsions presented in Section 3 show that 
the natural flow supplies of rhc SWC cntities are as good or better now rl~an they were 
beforc ground water pumping began. Ye1 the SWC cntities seek curtailment of pumping 
to increase their natural flow supplies, and the May 2 Order appears to support this. 

Based on a review of llistarical na tun1 flows original planning documents, il 
appears that the May 2 Order mandatcs that the water supplies of lhe S WC cntities be 
improved over what was originally available to and anticipated by [hem under similar 
climatic conditions. 

The Order acknowledges that actual irrigarion requircmcnts vary from year to year 
based on climate, crop selection, irrigated acreage and other factors. Howcvcr, the 
tluesliolds adopted in the Order are not bascd on determination of crop irrigation 
requirements and consider neither tllc actual nor the claimed irrigated acreagc within the 
SWC scrvicc areas. 

Thc 2005 irrigation season illusrra!es the dcgree to which the thresl~olds May 2 
Order diverge Gom actua 1 water needs. The cool, wet spring reduccd irrigation demands 
substantially allowing all bul h e  most junior storage priorities lo fill. Ncitl~cr the May 2 
Order 1101- the Second Supplcmcntal Order contain an analysis of such factors. Nor do 
[hey considcr whether tliere are signiiicailr areas within the SWC enti ties' claimed service 
areas that are not irrigaled (see Expert Report of Scott King, December 30,2005) and 
how such areas would affect the diversions necessary to provide full deliveries. 

Based on t l ~  foregoing, i r  is evident that the May 2 Order did not consider the 
actual beneficial usc irrigation needs of the SWC entities in 2005. 

Moreover, thc availability and review of information regarding historical and 
projcctcd water supplies from tiine periods prcceding ground water development calls 
into queslion h e  usc of the "minimum amount recently divcrtcd for full head-gate 
deliveries" standard used in [he May 2 Order. The Conjurlctive Management Rules 
provide for consideration of "prior comparable water conditions" and whether the calling 
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surface water right "historically has not received a full supply, such as during annual Iow- 
flow periods and extended drought pcriods." The historical infomation that is available 
fiom lime periods preceding ground water development indicates that the SWC entities 
are rcaIly no worse off in lhe presenl drougl~t than hey were, and anticipated tl~ey would 
be, in the comparable water coiidi tions of the 1930s. If the present supply conditions 
havc such prccedenl, and it seenls [hey do, il is reasonable to conclude that no mitigation 
should be rcquired now Proin ground water users. 

Mitigation 

Requirements 

In h e  May 2 Order, the Director used the ESPAM to detennine that CUI-tailinent of 
all ground water irrigation rights in t l~c ESPA junior to Fcbruary 27, 1 979, would, over 
tirne, generate 133,900 af of incrcnscd rcach gain in thc ncar Blackfoot to b d o k n  reach 
of Lhc Snake River. He further determined that curlailment of the junior ground water 
rights within orgnnizcd Watcr Dishicts 120 and 130 would gcnerate 10 1,000 af or illis 
incrcnsed reach gain. 

He ordered holders of all ground water rights affected by thc Ordcr to provide 
mitigation in the form of replacement water lo h e  SWC entides or face cutiail~nent of 
their pumping for the remainder of 2005. Any rcplaccmcnt watcr plan would be required 
to dclivcr a minimum of 27,700 n f within the 2005 irrigalion season.. .an amount equal to 
the predicted irrigalion scason shortfall of the S WC enlilies in 2005. The Director 
rehined rile authority to revise the mi tigation requirements as  tlie season progressed. On 
July 33, 2005, he issued a Supplcmcntal Ordcr Amcnding Rcplacemenl Waler 
Requirements. The requirements were amended again in tlie Second Supplemental Ordcr 
issued Decembcr 27,2005. 

On April 29, 2005, in response to the original April 19 th Order, llle ldalio G r o u ~ ~ d  
Water Appropriators, Inc. (IGWA) submitted s Replacement Watcr Plan nddrcssing the 
mitigation requirenlcnts dctcm~incd by the Dircclor. Additional inrorrnation sub~~~i t ta ls  
were made on May ~ 3 ' ~  and Junc 3rd. On June 24,2005, rhe Direclor issued nn Order 
Approving IG WA's Replacement Water Plan, 

Tlie IGWA Replaccnlcnt Water Plan idenlificd a tolal of 87,145 aP of water tl~ar 
was available to IGWA to meet its 2005 mitigation requirements. The bulk of this watcr 
was to bc derived itom an exchange of 11atunl flow rights diverting from the Sua ke River 
below Milner. Other supplies were to bc gcncratcd from lcascs and agreemenls wid1 
users above Milner, and from past and ongoing mitigation activilies in Waler Disrrict 130 
(primarily voluntary curlailmenls). Table 5-2 lists the specific activities and amounts of 
replace~nent water offered in the IGWA Rcplaccment Wa tcr Plan. 

The Director's June 24 Ordcr approving thc Replacemenl Waler Plan credited 
IGWA with a somewhat lesser amount of water than was offered, though substantially 
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Inore tlla~i was necessary to mcct the minimum obligation of 27,700 af Thc Order failed, 
however, to recognize any rcplnccment credit for mi tigation aclivities undcrtakcn in 
Watcr District 130, primarily voluntary curlailments by ground water users, even though 
ground water use in Water Districl 130 was hcld in the May 2 Order to have materially 
injured h e  SWC enlitics. 
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Appendix A 

(1) Near Blackfoot to Neeley trend test over thc period of rccord. 

Test: Linear regression test for slope=O. Studenl t- tcsl. 
Slalislics: 

pvalu e tvalue tcrilicnl 
0.1063985 1.630755 1.986377 

Intercept Slope 
0.3055500078 0.0008232701 

Test: Linear regression lesl for slope=O. Studcnt t- test. 
Statistics: 

pvalue tvalue tcrilical 
0.041 59 134 2.088298 2.005746 

lnterccp t Slope 
6.81 3946255 -0.0034650 14 

Test: Linear regressio~~ test for slope=0. Student 1- test. 
Statistics: 

pvnlue tvalue tcrilical 
0.6148128 0.5065167 2.010635 

Intercept Slope 
3.1914121537 -0.0006237023 

(2 )  Near Blackfoot to Nccley gains, arid correlation with Idaho Climate Division #9 
PDST . 

(a) 1912-2004 

Kendall's rank correlation tau 

z = 1.374, p-value = 0.08471 
alternative hypothesis: [rue Lau is grcatcr than 0 
sample estimates: 



tau 
0.096842 12 

Pearson's product-moment correlation 

t =  1.4775,df= 91,p-value=0.0715 
a1 ternative hypotl~csis: truc correlation is grcntcr than 0 
95 percent confidence interval: 
-0.0 19 10664 1.00000000 
snmplc cstimatcs: 

COT 

0.1530614 

(b) 1928-2004 

Kendall's rank correlation tau 

z = 2.6874, p-value = 0.0036 
nltcrnativc llypo thcsis: lruc tau is grcatcr than 0 
sample cs tima tes: 

la11 

0.2089246 

Pearson's produc t-moment correlation 

t = 2.2602, df = 75, p-value = 0.01336 
allernalive hyporhesis: tnle conelalion is greater Ll~an 0 
95 pcrccnl confidcncc inlerval: 
0.06680 1 1 .OOOOOO 

sanlple estimates: 
cor 

0.2525278 



(3) Trend in initial storage allocatiou for SWC entities, 1960-2004. 

Tcs t :  Mann-Kendall 
Slntis tics: 

(4) Trend in  Twin Falls natural flow diversion, 1930-2004. 

Test: Mann-Kendall 
Statistics: 

tau = 0.243 
pvnluc =0.0020487 
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Figure 2-4 

Average Annual Palmer Drought Severity Index 
for Climate Divisions 7 and 9 
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Figure 2-8 

Evolution of Permitted Ground Water Use for Irrigation 
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Figure 2-9 

Changes in Ground Water Storage on Spring Discharge, 1912 - 1980 I 
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Ground Water Irrigation Permits and Blackfoot-Neeley Reach Gains 
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Figure 2-1 2 

Reach Gains and Ground Water Irrigation Permits 
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Figure 2-1 4 

Spring Creek Flow and Palmer Drought Severity lndex for Division 9 
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Figure 3-1 

Monthly Average Reach Gains, Blackfoot to Neeley, 1912 - 1948 
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Total acres claimed and permitted: 16,467 acres 
Source: Basc map layers (townships, rivers, canals) from Idaho Inside: linp:l/inside.uid&o.edu/ 
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Figure 3-6 

A&B Irrigation District Unit A Claimed Irrigated Lands Within Permitted Groundwater Places of Use 
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Figure 3-7 

American Falls Irrigation District Claimed Irrigated Lands Within Permitted GW Places of Use 
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Figure 4-1 

ESPA Model Grid and Hydraulic Boundary Conditions 
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Figure 4-2 

Groundwater Budget ESPA Water Year Recharge and Discharge for 1980 
f ': 





Spring 1980 to Spring 2001 Water Level Change Map 
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Aquifer Water Level Change - 1980-2001 and 2001 - ZOO2 
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Simulation Results for the Near Blackfoot to Neeley Reach (ESPAM vl.1) 
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Figure 4-5 

Simulation Results for the Near Blackfoot to Neeley Reach (ESPAM vl.1) 



Impact of Additional 888 cfs Gains in Snake River from Shelley to Milner on 
Average Annual Flows at MiIner 
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Disposition of Reach Gain from 4961 Curtailment, IDWR Study 
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Principal Irrigation Water Storage Reservoirs Above Milner 

Current 
Capacity 
KAF 

847 

95 

191 

31 3 

90 

1 673 

135 

15 

1200 

91 

Name of 
DamlResenroir 

Jackson Lake* 

Minidoka* 

Magic 

Blackfoot 

Henry's Lake 

American Falls* 

Island Park 

Grassy Lake 

Palisades* 

Ririe 

Location 

Snake River 

Snake River 

Big Wood River 

Blackfoot River 

Henry's Fork 

Snake River 

Henry'sFork 

Grassy Creek 

Snake River 

Willow Creek 

Project 
Name 

Minidoka 

Minidoka 

private 

Blackfoot 

private 

Minidoka 

Minidoka 

Minidoka 

Palisades 

Ririe 

.. , j 

* denotes supply reservoir accessible to SWC entities 

Source: Water & Power Resources Service, 198 1 
U S  Army Corps of Engineers, 1985 

Date 
Operation 
Began 

1906 

1906 

1909 

1910 

1922 

1926 

1938 

1939 

1956 

1975 

p HYDROSPHERE 
Rcsource Consullonts 

December, 2005 

Table 2.1 

Principal lrrigation Water Storage Reservoirs Above Milner 



Monthly Flows at Montgomery Ferry, 1896 - 1910 (CFS) 

Source: USGS. 1950 
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Surface Water Coalition Natural Flow Water Rights (1,2) 
Sorted by Priority Date 

Cumulative 
Amountlcfs) Priority Date Amount lcfs) 

North Side Canal Company 400 10 11 1900 400 ........ 
7,:- ,;--77-- ,v;;,;7-a.: --:- r7--..-----,,n*-rl,,r l,.,-. .---n7,.-., :,, -,-c-- 

: ~ ~ - ! , l . L . L l : ~ "  --..---.-. &-A?.. --.> :.;::-: ...- :-LLLLiL, :-::.,,.:-& L.!--:.-,:.:-;--L:::L:: ...... :,-:: ,..,... ,I 
Twin Falls Canal Company . . 

3000 10 1 1  1900 ...... .... . - 
3400 

- . - . - -y-T- ,7-T- -7F- - - - - . . , .1 .  .-..,. .:-.--.,-,." -.,.," -.-.....--..-..I.---... ;.-, 
_~_T:LL.-,~L-: ,... :-A~LL-:...-...:~;--I--: ..-..-..;. 11 !-..-..!-~.:..~,.2 > >., . .*..,..-.-. ..--L.. ---. ....:.... :: : .-,- .- 1 

Minidoka Irrigation Distri c t(3) .._. ......._... .......... . .. 
, ., .;,, . . . . . . . . . . . . .  . . . . . .  
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Minidoka ,.--.-I- Irrigation - -..-- District(3) 430 4 1 1939 ....................................... . 
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A&B Irrigation District 267 4 1 1939 14268 

Milner Irrigation District ......... _._. 
. .-........ ........ ................... , 

12 1 
. . . . . . .  

4 1 1939 
7----,-+----,-.. -. .._- ., _-_ m ,  

14389 
, ,  , ' 3  . . . . . .  .. ....... ... : A--l~..r-;L:G..lI -.-, L ...L. -.: .. ......... . .  .: ..... ..-+L;- - ,.-. ,: - , --., --  1 

Twin Falls Canal Company 
7-.r----+-, .- .. ... ....- ......... ........ , . , . 
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. , 
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Milner Irrigation District 37 1025 I939 I4606 

Notes: (1) For irrigation use 
(2) From May 2 Order, District 0 1 
(3) Water rights shared with Burley Irrigation District 
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Table 3.2 

SurFace Water Coalition (SWC) Natural Flow Water Rights 
Sorted by Priority Date 



. 

Mainstem Reservoir Water Rights* and SWC Spaceholder Contracts 

Reservoir Prioritv Date Amount (acre-feet) Saaceholders Amounts (afl 

Jackson Lake 812311 906 298,981 Minidoka ID 127,040 

% 811 81191 0 138,829 Minidoka ID 58,990 
North Side CC 312,007 

512411 91 3 409,190 Twin Falls CC 97,183 
847,000 Others 247,948 

Uncontracted (B.O.R.) 3,832 
847,000 

Palisades 0312911 921 " Minidoka ID 5,328 
712811 939 940,400 Burley ID 2,672 259t600Y 1,200,000 North Side CC 116,600 

Minidoka ID 29,672 
Burley ID 36,528 
A&B ID 90,800 
Milner ID 44,500 
Others 863,878 
Uncontracted (B.O.R.) 10,022 

1,200,000 . - 

American Falls 0312911 921*' 
156m830 Y North Side CC 9,248 

3/31 11 921 1,515,760 Twin Fajls CC 147,582 

Y 
1,672,590 Minidoka ID 82,216 

Burley ID 1 55,395 
A8B ID 46,826 
Milner ID 44,951 
AFRD#2 393,550 
North Side CC 422,043 
Twin Falls CC 1,165 
Others 360,5 73 
Uncontracted (B.O.R.) 9,041 

1,672,590 

Lake Walcott 1211 411 909 95,200 Minidoka ID 63,308 
8urley ID 31,892 

95,200 

Assuming no space designated as last-lo-fill. 
'* Winter Water Savings Program fill priority is ahead of main reservoir storage right. 

Source: Water Dislricr 0 1 
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Table 3.3 

Surface Water Coalition (SWC) Storage Water Rights 



Reliability of SWC Storage Supplies 

I Sourcc: (proper citalion here) 
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Table 3 4  

Reliability of SWC Storage Supplies 



Water Bank Activity in Acre-feet 
Consigned to Bank(+), Leased from Bank(-) 

lnigation 
h E!uwD A&ELlR ID hlilnerlD North Side 

1960 0 0 0 -1 0700 0 
1961 0 0 0 -1 00 - -  , , 0 
1962 . . . o o o -i760 o 
1963 o o o -3560 .o 
1964 0 0 0 -1-4so .. 0 
1965 O 0 .  0 .  -1360 0 
1.g66 0 0 0 -2660 48600 

- 1967 0 0 0 11 360 . . 0 
-1 968 o 0 o -?%8.. . . .. .. ..--- o 
1969 - - 0 0 0 0 . . .. 0 
1970 , 0 0 0 .  -1 32.0 0 
I 97i o o o -820 0 .  
i9;n o o o -820 0 
i 973 0 0 0 0 -5657? 
i 974 o o o -1450 o 
i4-is - - 0 0 .  . 0 -4450 . . . 0 
1976 0 0 -1 450 0 0 
I 977 0 0 -431 08 0 0 
1978 o 0 0 . . o .. . . . .  o 
1979 0 10000 0 0 0 - 
1 980 0 0 0 . .  -1452 ., 0 
iSei . -- . soooo o 50000 . -1450 . o .. 

- lsa;! - 75000 0 50000 -1 500 0 
1903 . . 150000 0 75000 3500 , ... 0 
1904 SOOM 0 75000. . 85'00 0 
198s 95000 - 0  75000 -1 sijb - _  . ... 0 . 
I 906 200000 0 0 I 3500 0 
1987 90000 0 75000 -2000 0 
1988 , 90000 . 0 27000 -23010 , . . . . .. 0 . .  -32526 . - 0 .  34826 
I?!?. 60000 I00000 30000 14077 -225 0 0 22 5 
3 990 75000 60000 . 0 -1 359 -1 743 0 0 31 02 
1991 50000 o o -7980 -2583 o o 10563 
1992 0 0 0 -494 0 0 0 494 
1993 0 0 0 6201 -345 0 0 345 
1994 0 -4000 0 -61 99 -330 0 -20000 30529 
~ 9 9 5  25000 19700 25000 -1 2207 -225 20000 5000 12432 
1996 25000 25183 20000 -9398 -2023i 48353 -3757 33386 
1997 50000 46472 20000 -6366 0 0 -800 71 66 
1998 50000 50000 20000 -794 -8404 0 -500 9698 
1999 50000 0 20000 -7762 -11133 -446 -5w 19841 
i o i j o  ioooo 12000 20000 -I 625 -I 60 o -4000 5785 
2001 0 0 0 0 0 0 0 0 
2002 -651 -1 738 3000 -1131 -362, -13130 -15189 32201 
-2003 23777 9136 -17 . -24 63 -345 -3458' -1 5071 21354 
2004 o o o o -1202 o -I 9228 20430 

Al/g 341 81 7261 12009 -1 175 -3388 3708 8538- 9773 
Min -651 -4000 -431 08 -1 2207 -56.577 -32526 -20000 

Notes: 
1 Consignments may not include private agreements. 
2 Water Bank was not formalized until 1980, so data prior may be incomplete 

Source: Water Distric~ 36 and 01 Accoun~ing Repons 
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Table 3-5 

Historical Water Bank Activity of SWC Entities 





Reach gains with cutoff date January 1,1870 

Reach Name 

Near Blackfoot to Neeley 
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Table 4-1 

ESPAM v l  .I Model Results for an 1870 Curtailment Run 

Irrigation 
Season 

(AF) 

1 07,883 

Full First Year 

(AF) 

21 3,511 -- 

Neeley to Minidoka 

Subtotal above Milner 

Total of all reaches 

Steady State 
(AF) 

749,49 1 

8,689 

353,976 

464,878 

3,201 

165,147 

240,377 

11 4,438 

1,538,887 

1,985,928 



2005 lnjury Thresholds and Projected Material lnjury 

mu' .. .  

Source: Dircclor's Order of May 2. 2005 
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Predicted 
2005 Material Injury 

May 2 Order 
acrefeet 

0 
0 

13,400 
68,700 
3,100 

North Side Canal Co 
Twin Falls Canal Co 

Table 5-1 

lnjury Thresholds and Projected Material lnjury 

Reasonable 
Carryover 

May 2 Order 
acre-feet 

0 
0 

8,500 
51,200 
7,200 

Entity 

& 
Burley Irr Dist (South Side) 
A & B Irr Dist 
American Falls Res Dist #2 
Milner Irr Dist 

Minimum 
Full Supply 

May 2 Order 
acre-feet 

280,200 
254,300 
50,000 
405,600 
50,800 
988,200 

1,075,900 
83,300 
38,400 

4,500 
43,700 



Summary of Historical Mitigation Activity Below Milner 2005 Replacement Water Sources Above Milner 

Gross Amount 
Year of Water Sourcc Acrc-Fce t 

Mlllgallon Acllvity Urldsrtaken Involved (AF) 
FMC Lease 6,820 

Sandy Plpellne dellverles 2003 9.000 Ncrv Swcdcn h, Dist. 15,000 
2004 12,814 Peoples C M ~  Co, 3,000 
2 005' 12,814 Snnkc hvcr  Vnlley Irr. Uisl, 2,000 

Grindslone-Bultc, e l  nl. (High-liR cxchangc) 47,970* 
Pumplng Reductlons 2002 30,277 Uuited Wakr Ida110 migli-LiIr excharige) 9,833** 

Conver slons 2002 19,963 Subtotal; - Surfucc wuter supplies 84,623 
2(103 27,000 
2004 31,137 IVll 120 13ry-Yenr Leasing 2,522*** 
2005' 35,137 

87,145 
Curtailment 2004 3000 acres 

2005' 10% 
Based OII total 7005 leasc of 58,500 AF a1 82% exchange credit 

Targoled rccharge 2005' 1,600 from USBOR. Letier of i n ~ e n ~  has bccn cxecu~cd between Ground 
Waler Districts and Lessors. Eschange Agree~nenl wid1 USBOR is 

Projsded values lor 2005 pending. 
** Bascd on tolal 2005 lease of  1 1,902. AF ar 82% exchange crcdi~  

Summary of 2005 Reach OaIn BonofIts, Blackfoot-Mllner from USBOR. Execii~ion of lease ngrecmcnt with Lcssor and 
exchangc agrccn~crlt with USBOR are petlditlg. 

Pre-2005 Sandy Pipcllne, Pumplng ReduclIons, 
and Conversions In 130 1,297 *** Eight separatc drpycar lease agreements affecli~lg 126  I tolal 

acres in Bi~~gliam and Power Courltics I~avc becrl csccutcd. Total 
2005 Sandy Plpellne and Conversions In 130 2 associaled consi~mptive ilse forcgonc in 2005 is 6.828 AF. First 

year reach gain incrcuc in Blackfool lo Milner reach is 520 AF. 
2035 Curlailrnenl of 10% In 13G 65 Second year reach gain incrcxe is  334 AF. 

2005 Targcted recharge of 1G00 af in 130 3 

Tolal 7,407 
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Table 5-2 

IGWA Replacement Water Plan Summary 


